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(54) Title: LIME TREATMENT 
(57) Abstract 

Methods of obtaining a solution of calcium ions from lime (e.g. carbide lime) are disclosed. In one aspect the method comprises 
(i) treating the lime with an aqueous solution of a polyhydroxy compound (preferably sorbitol) having three or more hydroxy groups and 
a straight chain of 3 to 8 carbon atoms; and (ii) optionally separating insoluble impurities from the solution resulting from (i). In another 
aspect the method comprises (iii) treating carbide lime with an aqueous solution of a polyhydroxy compound (e.g. sorbitol or sucrose) to 
extract calcium from the carbide lime; and (iv) separating insoluble impurities from the solution resulting from (i). The solutions obtained 
may be treated with precipitating agent to obtain a solid calcium containing product. Tie product may be calcium carbonate obtained by 
treating the solution with carbon dioxide as the precipitating agent. 
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Lime Treatment 

The present invention relates to a method of treating lime and more 
particularly, but not exclusively, to the treatment of lime containing insoluble 
impurities, to obtain a purified solution of calcium ions and also the use of said 
processing method to obtain useful, solid calcium containing products from the lime. 
The invention relates more particularly, but again not exclusively, to the treatment of 
carbide lime. 

For the purposes of the present specification the term “lime” is used to 
describe both CaO and Ca(OH) 2 depending on the context. 

Examples of prior art relevant to the present invention include US-A-3 340 
003 which discloses the processing of dolomite by calcining and then dissolving the 
calcium oxide produced at high pH to obtain a solution of calcium sucrate. 

Also US-A-5 332 564 discloses the use of a calcium hydroxide water slurry 
with a very small amount of sucrose to produce rhombic precipitated calcium 
carbonate. 

There is a need for a process which will enable a solution of calcium ions from 
lime particularly, but not necessarily, a lime containing insoluble impurities since the 
resulting calcium ion solution can be used for producing relatively valuable products. 
The need is particularly great in relation to carbide lime which is a by-product in the 
production of acetylene by the reaction of calcium carbide and water according to the 
equation 



CaC 2 + 2H 2 0 Ca(OH) 2 + C 2 H 2 

More particularly, carbide lime is comprised of calcium hydroxide and 
impurities resulting from the original calcium carbide and possibly also from the 
conditions under which the acetylene is produced. 
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The carbide lime is produced in amounts of approximately 3.5-4 times the 
weight of acetylene and is produced in dry powder form coming from a dry gas 
generator but mostly it is a water slurry from wet generators. Carbide lime is also 
known as carbide sludge, generator slurry, lime sludge, lime hydrate, and hydrated 
carbide lime. 

Carbide lime is a grey-black substance. Typically it consists of around 90% 
by weight of calcium hydroxide (based upon the solids content of the carbide lime), 
the remainder being impurities which depend upon the method used to manufacture 
the acetylene and also upon the source of the materials used to manufacture the 
calcium carbide (normally made by roasting calcium oxide and coal). The main 
impurities are the oxides of silicon, iron, aluminium, magnesium, and manganese 
combined with carbon, ferrosilicon and calcium sulphate. Additionally if the carbide 
lime is stored outside, calcium carbonate, formed by the reaction of calcium 
hydroxide with carbon dioxide, may be present as an impurity. 

Due to the impurities present in the carbide lime it has a low market value and 
is difficult to sell. The limited number of uses include use as a cheap base to 
neutralise acids or use in a slightly modified form as an agricultural fertiliser 
(Czechoslovakian Patent Application CS 8002961 - Jansky). 

Since it does not have a significant commercial use, and also because the 
impurities which it contains renders disposal difficult, there are millions of tonnes of 
carbide lime stored in carbide lime pits all over the world. These pits are an ever 
increasing environmental problem. 

Several methods as outlined below have been proposed to purify carbide lime 
but have various disadvantages :- 

a) Heating. The water and carbon impurities in the carbide lime can be 
removed by heating carbide lime in an oven at a temperature of at least 
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800°C to yield a “white” lime. However, this process is expensive to 
operate and has the disadvantage that oxide impurities are not removed. 

b) Simple filtration. The sludge may be subjected to a filtration operation. 
Unfortunately the particle size of the impurities contained within the 
carbide lime is similar to that of the particles of calcium hydroxide at 1 pm 
to 50 pm. Also as the impurities in the carbide lime tend to block filters 
with a thick sludge, the filters suffer from reduced efficacy and need 
constant replacement. Therefore simple filtration is ineffective. 

c) Dissolution of calcium hydroxide in water followed by filtration. As 
calcium hydroxide is sparingly soluble in water and as most of the 
impurities in carbide lime are insoluble, the calcium hydroxide can be 
extracted into an aqueous solution which is then filtered to remove the 
impurities. Unfortunately calcium hydroxide is only sparingly soluble in 
water; some 650 cubic metres of water are needed to dissolve one tonne of 
calcium hydroxide, therefore this method is impractical industrially. 

d) Solution of calcium hydroxide in water, using an ammonium salt as a 
solvating aid, followed by filtration. This method is identical to that 
described in (c) with the exception that anions, provided as chloride or the 
nitrate, are used to increase the solubility of the calcium hydroxide in 
water. This method is effective in reducing the amount of water needed to 
dissolve the calcium hydroxide but suffers from the drawback that the 
liquor containing the ammonium poses an effluent problem due to the 
relatively high ammonium salt concentrations, unless the ammonium 
solution is recycled after precipitation of the calcium with carbon dioxide. 

Similar problem are also encountered in purifying other types of low quality 
(i.e. high impurity) lime. 




